in its industry and issues in managing the parent-child-parent relationship (Harrigan, 1986; Lorange and Probst, 1987; Lyles, 1987) . Recent research is more diverse, often analyzing multiple forms of linkages, but rarely is direct investment included for comparisons or U.S./Japan connections isolated (Contractor & Lorange, 1988; Doz, 1988; Hladlik, 1988) . Similarly, although previous exchange, resource dependence and ecological work on interorganizational forms has focused on a range of different types, analyses have tended to be restricted to domestic linkages (Aldrich, 1979; Pfeffer and Salancik, 1978) . This study analyzes multiple forms of resource investment, focuses exclusively on U.S. and Japan, and develops a theoretical basis for predicting the relationship between these various forms and stage of industry evolution. In addition, it extends the industry-specific transaction cost research by allowing interindustry comparisons while controlling for the time span of the data, the types of forms analyzed, and the countries included (U.S. and Japan).
THEORETICAL BACKGROUND AND DEVELOPMENT

Stages of Industry Evolution
An assumption underlying much of the management literature is that industries evolve. Although issues such as: the duration of each stage of evolution; whether industries skip stages; and the exact form and nature of evolution continue to be debated and researched, there is consensus that conceptualizing industries by stage of evolution makes sense (Porter, 1980: 275-298; Tushman & Anderson, 1986; Chaganti, 1987) . Indeed, research is often framed according to stage of industry evolution. For example, in the last decade a growing research base has been developed on mature and 5 declining industries (Hambrick, 1983a (Hambrick, , 1983b Harrigan, 1980; Vasconcellos & Hambrick, 1989) .
Four basic stages of evolution are commonly distinguished. Industries in the first stage, and labelled the emerging stage, operate in environments characterized by tremendous uncertainty. There are "no rules of the game".
Indeed " the absence of rules" is the game and "both a risk and opportunity" (Porter, 1980:215-216) . Technology is in constant flux, causing dramatic shifts in markets and products. Short production runs and custom tailored products are the norm. Extreme shortages in trained personnel compound uncertainties. Proprietary technology and difficulties in acquiring access to raw materials and distribution channels create barriers to entry that must be overcome (Olleros, 1986) . As a result of these conditions, relatively few companies survive and those that do tend to have high prices and low profits.
Consequently, they constantly search for ways to reduce risk without overcommitting resources. They need information, skills, and technology but must acquire those resources without sacificing the flexibility required to adapt to the technological rollercoaster they face.
As technological innovation begins to converge around a dominant design and user needs become clearer, the industry shifts from emerging to growth (Abernathy & Utterback, 1978; Moore & Tushman, 1982) .
In this second stage, products and markets begin to take hold. Demand has been created and companies are battling to attract customers based on their technologies, the performance of their products and their marketing acumen. Production has shifted from batch to more standardized mass production. Process improvements take on new importance. Prices are high.
Profits are good for those who survive, but mergers and deaths are common (Porter, 1980) .
As those competing gain more confidence and see their profits accumulate, they look for new opportunities. In addition, to improving current products> they begin to explore new products, product line extensions, and related diversification. Often, the necessary skills and resources are not available in-house, so they search for partners with similiar interests and complementary resouces to share costs and lower
risks.
At the same time, for those companies that have accumulated capital, new market segments, often overseas, become enticing as a means of rapidly increasing customer bases and compensating for intensifying domestic competition.
As the industry experiences the shift from growth to maturity, products often become more commodity-like and competition for market share becomes more fierce. In response, companies typically pursue several strategies.
They try to cut costs and improve service through incremental improvements in products and processes (Moore and Tushman, 1982) . They may renew interest in technological advancements and invest more money in R&D as they attempt to revitalize aging products and manufacturing processes. Research and development activity may also be triggered by the need to develop second generation technologies to carry them into the future. As price competition escalates, the search for new customer bases to cultivate also gains added fervor. Increased regulatory scrutiny and trade restrictions create additional strain (Porter, 1980) .
Although companies in mature industries have some slack, they must invest it wisely to maintain and sustain their position. They need to find new markets to sell their established products. They need to improve and extend both products and processes to sustain profits in the future. They 7 may engage in related diversification to reduce costs and capitalize on strengths (Porter, 1980) . Industry shifts from maturity to decline are often prompted by major shifts in the external environment. International competition that was not anticipated, regulatory and legislative changes, social and demographic changes, or technological jumps making current products and processes obsolete are some common causal factors Porter, 1980) .
Depending on the underlying causes of decline and the organizations current resources, strengths and weaknesses, these firms may decide to pursue strategies of rapid divestment, milking or creating or defending a particular niche or segment (Porter, 1980 
Interorganizational Linkages
Interorganizational linkages offer a set of possible tools that may help organizations cope with the different problems faced at each stage of evolution (Roberts & Berry, 1985) . Interorganizational linkages are relations between two or more organizations formed to transfer, exchange, -develop or produce technology, raw materials, products, or in formal ion.
Although terms such as "strategic alliance, collaborative agreement, and industrial cooperation" have been used in previous research, neutral terms such as interorganizational linkage or relation are used here. These terms do not assume that the partners are working together towards mutually shared goals. They allow for the possibility of conflict, exploitation and changing interests over time (Auster, 1987) .
Interorganizational form is the term used to distinguish different types of interorganizational linkages. Although precise definitions and research applications of the concept form have varied among ecologists, the term form typically is used as a synonym for organizational type (Aldrich, 1979; Hannan & Freeman, 1977; McKelvey, 1982 Administrative costs may run high and cross-cultural gaps may create difficulties mixing American and Japanese production methods and work styles (Phillips, 1989) . In addition, partners may fear that information, resources and technology shared now may enhance their competitor in the future or that they may be forced to buy from designated sources or sell through particular distribution channels (Contractor & Lorange, 1988:8,23 ).
Low resource investment linkages (LRU's) would fall at the other end
of the continuum and include linkages such as joint research and development arrangements, technological exchanges and transfers, and licensing agreements. These forms offer shared costs and risks with access to technology and technological know-how, without tremendous sacrifices in autonomy (Hladlik, 1988: p.189-192) . The financial investment required for these forms is relatively low. LRIL's are set up in one of the parent companies, and typically use employees already on staff and resources already available. Thus, unlike HRIL's, LRIL's have much more flexibilility and the linkage can be severed more easily.
The drawback of LRIL's is that the scope of the relationship is much more narrow. Goals, interests and the future of the relationship are often uncertain and more tenuous. As a result, proprietary information or technology may be applied to unauthorized areas and resolving issues such as the boundaries of the contract or disaggreement on design specifications may be extremely time consuming. In addition, economies of scale may be difficult to achieve because of small scale (Hladlik, 1988: 192-195 ).
Direct Investment
Although not 
Direct investment is ideal when an organization has resources, skills
and technology in-house, knows the foreign market or can hire good people who do, and when the environment is relatively stable. The advantage of direct investment versus a joint venture is that all the hassles and compromises emerging from joint ownership are avoided. That freedom, however, is traded off for sole responsibility for the entire risk and cost of the investment. Consequently, a company establishing an overseas direct investment must have substantial slack, resources, and confidence in the future viability of that market and product and in their ability to manage foreign suppliers, distributors, personnel, customs, managerial expectations, and unions (Root, 1982) .
A Contingent Approach to Form and Industry Evolution
The relationship between form of resource investment and industry evolution can be predicted based on the characteristics of each stage of evolution and the costs and benefits of the three different forms highlighted in the last several sections.
LRU's and Stages of Industry Evolution. Organizations in emerging
industries are frantically struggling tn find a uiahln tnrhpnlngy nynnnri which they can build a customer base and sustainable range of products.
Faced with tight budgets and turbulent environments, they search for ways to reduce risks and costs without surrendering the long-term adaptability they need to adjust to technological and market shifts. Low resource investment forms such as technological transfers and exchanges, and joint R&D, would be extremely attractive under these conditions. They offer a mechanism for organizations with little slack to acquire information, expertise and technology while sharing cost and risk, and without a tremendous sacrifice in flexibility. Moreover, given the need to monitor information in rapidly changing environments, these forms often act as tentacles for capturing information at a fairly low cost.
In growing industries, the proportion of LRU's compared to other forms is expected to decline as companies shift their interest and emphasis away from technology towards mass production. Having discovered the marketable technology and products that propelled them into growth, they will invest less in LRIL's and look for forms of interconnection that will help them to build their customers bases and product line. Thus, it is predicted that the formation rates of LRIL's will peak in emerging industries, decline to medium levels in growing industries, regain stamina in maturing industries and drop off substantially in declining industries.
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HRIL's and Stages of Industry Evolution. The formation of HRIL's is expected to be low in emerging industries because of lack of the necessary resources and capital and the fear that environmental shifts will make the joint venture obsolete or non-optimal. High commitment forms would be unattractive in these uncertain environments.
Peak activity for HRIL's is expected in growing industries. Companies in growing industries typically have discovered a profitable but narrow realm of expertise. As competition heats up, cost effective ways to diversify their customer base and product line without jeopardizing the capital they worked so hard to build will be particularly attractive. Joint ventures with companies with complementary areas of expertise allow the pursuit of long run interests while sharing costs and risks, reducing exposure and vulnerability.
In mature industries, some HRIL activity is likely to continue as a strategy for gaining skills, resources, and avoiding trade barriers, or as a prelude to direct investment. Given that these companies have the capital and the majority of markets are relatively stable, HRIL's remain attractive in areas where in-house expertise is lacking. However, the levels of HRIL activity is expected to have decreased in mature industries relative to the activity in growing industries.
In declining industries, very little activity is expected because companies would lack the financial resources and slack required to set up a joint venture.
Thus, it is predicted that the formation rates of HRIL's in emerging industries will be low but some activity is expected. It is predicted that HRIL's will peak in growing industries. In maturing industries, the HRIL rates will be higher than HRIL activity in emerging industries because of Some direct investments may be created in growing industries in pockets of the market that seem more stable but limited capital and expertise will constrain most growing companies even in those markets that are beginning to settle.
Peak activity for direct investment is expected in mature industries.
Environments are relatively predictable and long-range planning is possible.
Established companies with substantial slack, diversified skills and resources will opt for sole ownership and control in those areas where in-house or acquirable expertise is available. Given the intensified domestic competition for market share, direct investment will offer a method for generating demand in new markets where competition may be less severe.
Declining industries would be expected to be unable to afford direct investment and thus activity levels would be extremely low.
Thus, direct investments are not expected to be formed in emerging industries. In growing industries, levels are expected to increase. In maturing industries, direct investment is expected to climb to peak levels, and like HRIL's, direct investment will drop off completely in declining industries.
Based on the discussion above, exact formulations of expected rates of formation of each form are not possible. However, by categorizing the expected patterns of LRU's, HRIL's and direct investment into crude levels of activity, the relationship between form and evolution can be depicted graphically. Five levels were chosen: none, low, medium, high and peak. Figure 1 shows a graphic representation of the expected relationships between form and industry evolution based on the predictions delineated in the three previous sections.
Insert Figure 1 about here
METHODS
Industry Selection
A content analysis of Industry Outlooks from Business Week for
1983-1985, and industry summaries in Asian Business for 1983 to 1985 was conducted to identify industries at each stage of evolution. Industry
Outlooks offers a robust view of each industry. In addition to a discussion of sales and profits, it provides an overview of the major competitive,
economic, and political factors in each industry and their expected
consequences. This information is summarized from interviews with a broad range of sources including corporate leaders, business analysts, and government specialists (Industry Outlooks, 1983; 1984; 1985 
Chemical, Auto, Electrical and Machinery were mature industries and
Textiles, Iron and steel were declining industries during those years.
Classification of industries was further validated by a panel of experts from academia and industry.
Insert Table 1 
Analysis and Results
Basic descriptive information about the data is shown in given the gains in absolute numbers.
Insert Table 2 Based on the propositions outlined previously and displayed in Figure   1 , the following weighted prediction rule was developed (see Table 4 Insert Table 4 Finally, this study used dyadic analyses. Another extremely fruitful avenue for future research is the application of network methodology to this topic so that the webs of relationships that these dyads are embedded in are brought to the surface. Previous work on interconnections within Japan has demonstrated the role that networks play in domestic Japanese transactions (Gerlach, 1987) : 1983, 1984, 1985" 35 
